The linear no-threshold model (LNT) was recommended in 1956, with abandonment of the traditional threshold dose-response for genetic risk assessment. Adoption of LNT by the International Commission on Radiological Protection (ICRP) became the standard for radiation regulation worldwide. The ICRP recommends a dose limit of 1 mSv/ year for the public, which is too low and which terrorizes innocent people. Indeed, LNT arose mainly from the lifespan survivor study (LSS) of atomic bomb survivors. The LSS, which asserts linear dose-response and no threshold, is challenged mainly on three points. 1) Radiation doses were underestimated by half because of disregard for major residual radiation, resulting in cancer risk overestimation. 2) The dose and dose-rate eŠectiveness factor (DDREF) of 2 is used, but the actual DDREF is estimated as 16, resulting in cancer risk overestimation by several times. 3) Adaptive response (hormesis) is observed in leukemia and solid cancer cases, consistently contradicting the linearity of LNT. Drastic reduction of cancer risk moves the dose-response curve close to the control line, allowing the setting of a threshold. Living organisms have been evolving for 3.8 billion years under radiation exposure, naturally acquiring various defense mechanisms such as DNA repair mechanisms, apoptosis, and immune response. The failure of LNT lies in the neglect of carcinogenesis and these biological mechanisms. Obstinate application of LNT continues to cause tremendous human, social, and economic losses. The 60-year-old LNT must be rejected to establish a new scientiˆc knowledgebased system.
Left 5, 20, 25) : the atomic bombs used to attack Hiroshima (16 kt TNT equivalent) and Nagasaki (21 kt TNT equivalent) were detonated at 600 m and 503 m heights, respectively. A 500-m diameterˆreball is formed by a 20 kt bomb. Theˆreball rose like a skyrocket. During expansion of the ball, vaporized matter was condensed to a doughnut-shaped cloud with violent internal circulatory motion. Following the risingˆreball, dirt and debris were sucked up from the Earth's surface. A Mach wave (the tip reaching 560 m 1.25 s after the blast) was re‰ected from the surface, whirling soil and debris up to form a Mach wave mass of 3800 t, which provided black rain with raw materials together with the mushroom components. Trees, lumber, and other matter of Leukemia (A) matches the linear-quadraticˆt (LQ) as well as solid cancers (LQ (＜2 Gy)) at  2 Gy. LQ is better than the linearˆt (L) for the full dose range ( 3 Gy), but no signiˆcant diŠerence was found between L and LQ. C＋ and C-indicate 95％ conˆdence interval (CI). If the radiation dose is underestimated two-fold and the dose and dose-rate eŠectiveness factor is 10, the ERR is lowered to one-tenth (L′ ). If this is true, then the diŠer-ence between irradiated and control deaths becomes smaller and creates a threshold. C′ ＋ and C′ -indicate 95％ CI to L'. The original report assumes that when people of age 30 are exposed to 1 Sv, the ERR is elevated by 0.42 at age 70 (D). When the baseline cancer rate is depicted after correction of assumed  20％ bias (B, dotted line), 31 ) all ERR's at  0.7 Gy are less than the baseline (B, arrow) and hormesis is indicated by the J-shaped line (B). 
. EŠects of g-Ray-Irradiation on the Growth of Tetrahymena pyriformis
When Tetrahymena was cultured under diŠerential radiation levels, growth was inhibited at lower levels than the natural one. At higher dose levels, growth was stimulated. 9) 1204 YAKUGAKU ZASSHI Vol. Lower doses of irradiation expand the life span, but higher doses reduce it.
Fig. 7. Leukemia Incidence of the Hiroshima A-bomb Survivors
Graphic presentation was referred from Cuttler 35) from the original table. 28) The LNT model does notˆt the leukemia incidence (A). At 0.02 Sv, the incidence is clearly less (B) than the control (D). The dataˆt a J-shaped dose-response (C), suggesting adaptive response (hormesis). 
